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Description 

Related Patent Application 

[0001] Reference is made to U.S. Patent 5 491 540 
by the same applicant. 

Field of the Invention 

[0002] This invention relates to apparatus that em- 
ploys replaceable, consumable, parts and supplies and, 
more particularly, to replaceable, consumable parts and 
supplies that include integral memory for storing usage, 
calibration and other data. 

Background of the Invention 

[0003] Substantially all present-day copiers, printers, 
plotters, etc. include a controlling microprocessor which 
requires input calibration data for internal components 
so as to enable high quality production of documents. 
Since most such apparatus is produced so as to allow 
user- replacement of consumable items, entry of usage 
and calibration data must be performed by the user (or 
repair-person) who is performing the replacement oper- 
ation. Any error in entry of calibration data can substan- 
tially degrade the apparatus or render the apparatus in- 
operative. 

[0004] To determine usage of consumables, the prior 
art has generally been restricted to simple record-keep- 
ing entries which enable the user to know when replace- 
ment is required. For instance, copiers often display a 
count of the number of output pages and maintain an 
internal record of the number of rotations of the drum 
(or of an organic photoconductor web) to enable the 
processor to signal when service or replacement is re- 
quired. 

[0005] Replaceable developer modules are currently 
employed in many electrophotographic printers and 
copiers. Each developer module includes a supply of 
toner and toner carrier along with a mechanism to bring 
the toner/carrier mixture to a drum (or web) surface. To 
provide proper control signal levels for a laser exposure 
system, the control microprocessor adjusts the ratio of 
toner to carrier so as to achieve a proper mixture. One 
method for controlling the toner-to-carrier ratio is to pro- 
vide an oscillator circuit whose frequency is varied by 
the toner-to-carrier ratio. Upon an initial installation of a 
new developer module, the control processor takes a 
number of minutes to accumulate sufficient data from 
the oscillator circuit to determine the toner-to-carrier ra- 
tio so as to enable a setting of the proper signal levels 
in the laser exposure system. If the developer module 
is removed from the apparatus or is transferred to an- 
other apparatus, the entire calibration procedure must 
be repeated. 

[0006] While, as above indicated, printers and copiers 
have heretofore retained an output page count, such a 



raw page count does not take into account different wear 
levels created by different media types. For instance, a 
fuser assembly (which includes a pair of platen rollers, 
one or both being heated) manifests a surface break- 

5 down phenomenon after approximately 80,000 pages 
of a standard media type. Different media types cause 
a variation in fuser assembly wear and a simple page 
count does account for such variations. 
[0007] Fuser assemblies used with color printers em- 

10 ploy a silicone oil to increase color saturation level and 
to provide a glossy finish to printed media sheets. Dif- 
ferent media types require variations in the amount of 
applied oil. A control system is provided to enable the 
fuser assembly to know the particular type of media 

15 sheet so as to enable a determination of the amount of 
oil to be deposited. While the processor maintains track 
of cumulative oil usage, if the fuser assembly is removed 
or the stored data regarding oil usage is lost, there is no 
way to reconstruct the usage state of the fuser assembly 

20 when it is put back into service. 

[0008] In a similar fashion, an electrophotographic 
drum includes a photosensitive layer that manifests a 
determined charge sensitivity. Such charge sensitivity 
data is employed as a control parameter in the power 

25 control loop of the laser exposure system. Heretofore, 
such charge sensitivity data has been entered by the 
operator. If, however, the drum is transferred between 
printers, as may happen during servicing, such data 
does not travel with the drum but must be reentered. 

30 [0009] Ink jet printers employ disposable printheads 
with integral ink supplies. U.S. Patent 5,049,898 to 
Arthur et a!., assigned to the same Assignee as this ap- 
plication, discloses a disposable printing assembly 
wherein an integral memory element stores data that 

35 characterizes the assembly. Arthur et al. provide an ink 
jet printhead assembly with a memory which designates 
the color of ink in the print head, its amount, and the 
position of the ink jet orifice plate on the print head body. 
This data is read from the print head by a read/write el- 

40 ement in the printer and is then used or displayed, as 
desired. 

[001 0] Inkjet printers employ a number of parameters 
(from an installed printer driver) to enable reliable oper- 
ation of the printhead and continued production of high 

45 quality print jobs. As is known, thermal ink jet printheads 
employ a heater resistor at each ink jet orifice which, 
upon energization, causes the ejection of one or more 
ink drops. The amount of current applied to a heater re- 
sistor to achieve a desired ink drop volume is deter- 

so mined by a combination of factors and is the product of 
a calculated algorithm. Drop volume is dependent upon 
sensed temperature, constants that reflect the ink's 
characteristics, the structural arrangement of the ink or- 
ifice, etc. Those parameters are provided by the printer 

55 driver to the ink jet printer, upon power-up. 

[0011] If it is determined by the manufacturer, that 
such parameters require modification, the manufacturer 
must issue a printer driver update and arrange to supply 
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that update to both previous and current customers. Fur- 
ther, if the design of a printhead is changed during man- 
ufacture, such change will often require alterations to 
the parameters. Here again, a new printer driver is re- 
quired. 

[001 2] Many consumable, replacement parts for print- 
ers/copiers include a fuse that is integral to the replace- 
ment part and identifies whether the replacement part 
is new or used. If, upon insertion of the replacement part, 
the controlling microprocessor determines that the fuse 
is intact, the machine determines that the replacement 
part is new and zeros out its count values which indicate 
the remaining usable life for the part. When further input 
data concerning the replacement part is required, the 
microprocessor either indicates the need for such data 
to the user via a control panel or automatically gathers 
the data from a replacement part sensor (as in the case 
of the toner-to-carrier ratio in a developer module). 
Thereafter, the fuse is blown. 

[0013] Such a prior art circuit is shown in Fig. 1 for an 
electrophotographic printer wherein each of a plurality 
of consumable parts are plug connected to a printer at 
an interface 10. The plug-connected consumable items 
include an oil pad module 12, a black (K) toner devel- 
oper module 14, a color developer module 16, a fuser 
assembly 18, a transfer assembly 20, and a photograph- 
ic drum assembly 22. Those skilled in the art will realize 
that there are other additional consumable items which 
can also be plug connected to a printer, in addition to 
the aforementioned consumable parts. Each consuma- 
ble item includes a fuse 24 that is blown by fuse blow 
circuitry module 26 upon completion of a calibration ac- 
tion by control computer 28. Fuse 24 is incorporated into 
the structure of each of the replacement items and is 
connected via a single wire to a contact 30 in a multiple 
contact connector, which interfaces with a connector in 
the printer. A ground connection 32 within the replace- 
ment item enables a complete circuit to be made 
through fuse 24. 

[0014] EP-A-0 721 1 71 , which forms part of the state 
of the art by virtue of Article 54(3) EPC in respect of the 
designated states France, Germany and the United 
Kingdom only, describes a printer/copier apparatus 
adapted to receive replacement parts which are subject 
to wear or which comprise a consumable employed dur- 
ing the printing operation . The replaceable part compris- 
es a serial access memory connected by only a single 
wire to the printer/copier apparatus enabling data trans- 
fer between the memory and the processor. 
[0015] WO-A-9000974 describes a printing system 
wherein ink reservoirs are provided with non-volatile 
memory elements which store data indicative of the 
quantity of ink remaining and the identity of the reservoir. 
[0016] US-A-5 452 059 describes a printer wherein a 
consumable unit is provided with a non-volatile memory 
element which stores data indicative of the cumulative 
use of the consumable unit, wherein data are written into 
and out of the memory element serially on respective 



input and output lines. 

[0017] US-A-5 270 972 describes a memory device 
wherein data are communicated to and from the mem- 
ory using a single data terminal. 
5 [0018] it would be desirable to provide a replaceable 
part/consumable with an integral memory that enables 
both usage and calibration data to be stored and altered. 
[0019] It would further be desirable to provide a re- 
placeable part/consumable with a memory module that 
requires no modification to a pre-existing physical inter- 
face between the part/consumable and apparatus in 
which the part/consumable is placed. 

SUMMARY OF THE INVENTION 

[0020] The present invention is defined by claim 1 . 
[0021] In a preferred embodiment of the present in- 
vention, an ink jet printer/copier apparatus is adapted to 
receive a replacement ink cartridge that is employed 
during the printing/copying operation. The apparatus in- 
cludes a receptacle with a first connectorthat is coupled 
to a processor which controls operation of the appara- 
tus. The cartridge includes a second connector which 
mates with the first connector and a memory that is con- 
nected to the second connector. Data transfers are en- 
abled both from and to the memory to enable access 
and modification of data stored therein that is indicative 
of cartridge usage, calibration, and to parameters for 
controlling operation of the apparatus. Usage of a serial 
access memory on the cartridge, which enables input/ 
output over a single wire, enables a direct substitution 
of the memory in place of a presently provided fuse, 
without requiring changes to the physical interface be- 
tween the cartridge and the connectors which enable 
mating of the cartridge with the apparatus. 

DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is a block diagram of a prior art apparatus 
wherein each replaceable part includes an integral fuse 
that is wired to an interface connector via a single wire. 
[0023] Fig. 2 is a block diagram that illustrates the in- 
vention. 

[0024] Fig. 3 illustrates further detail of an interface 
portion of a replaceable part, showing a one wire inter- 
connection for an on-board serial access memory. 
[0025] Fig. 4 is a perspective view of a replaceable 
ink cartridge for an ink jet printer. 
[0026] Fig. 5 is a schematic diagram illustrating appa- 
ratus for interconnecting the ink cartridge of Fig. 4 to an 
ink jet printhead and, further, for making connection to 
a memory chip resident on the ink cartridge. 
[0027] Fig. 6 is a logic flow diagram illustrating the op- 
eration of the printer system of Fig. 5 in accordance with 
data stored on an ink cartridge. 
[0028] Fig. 7 is a logic flow diagram illustrating the op- 
eration of the printer system of Fig. 5 in accordance with 
ink usage data stored on an ink cartridge. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0029] Hereafter, the invention will be described in the 
context of an electrophotographic printer and an Inkjet 
printer, however, it is to be understood that the invention 5 
is applicable to any computer-controlled apparatus that 
includes replaceable parts/consumables. 
[0030] As will be understood, the invention enables 
usage and calibration data to be stored in a single wire 
memory module that is incorporated into a replaceable 
part. Thus, if the replaceable part is transferred from first 
apparatus to second apparatus, the second apparatus 
is enabled to adjust its control parameters in accordance 
with the data stored in the part's on-board memory. This 
is critical when data from the replaceable part must be 
interrelated with other data to enable derivation of ap- 
paratus control signals. For instance, humidity data that 
is internally sensed within a printer, when combined with 
a photoconductor J s sensitivity data, directly influences 
the laser's exposure settings. If incorrect photoconduc- 
tor sensitivity data is utilized, printer performance is ad- 
versely affected. 

[0031] Recently, single wire input/output, serial mem- 
ories have become available in the marketplace, e.g. as 
described in WO-A-90/14626. One such memory family 
comprises the DS1992-DS1995 Touch Memories from 
Dallas Semi-Co nductors Inc. Each of those memories 
is configured as a nonvolatile, random-access memory 
with storage sizes which range from 1K - 16K bytes. In 
the case of the DS1992, the internal 128 bytes of non- 
volatile RAM are organized as four storage areas of 32 
bytes each and a scratch pad of 32 bytes. Data input 
and output from the one wire memory is accomplished 
via a protocol wherein various length pulses are em- 
ployed which evidence the beginning of a read/write ac- 
tion. Those pulses are followed by bit-by-bit transfers, 
wherein ones and zeros are manifest by different pulse 
lengths, Other serial input/output memories are also us- 
able with this invention. 

Electrophotographic Printer 

[0032] Referring to Fig. 2, each replaceable part/con- 
sumable mates with a receptacle 36 (shown schemati- 
cally) within a printer 38. Each of the fuses shown in Fig. 
1 have been replaced by a memory chip 40 which con- 
nects to the preexisting connector 30 via a wire 42 and 
enables storage of both usage and calibration data re- 
garding the replaceable part. In Fig. 3, a further detailed 
view is shown of an interface between a replaceable part 
50 and a connector 52 within a printer. Replaceable part 
50 includes a plurality of sensors A-N that are intercon- 
nected with an interface board 54 on which one-wire 
memory chip 40 and electronics module 56 are mount- 
ed. ( Most of the interconnections on board 54 are not 
shown to avoid an over-complication of the view.) Sen- 
sors A-N feed signals to electronics module 56 which 
provides an interface function to connector 52 and the 



various control and sense lines that are connected 
thereto. Line 42 from one-wire memory chip 40 is con- 
nected via contact 30 to memory line 58 which is, in turn, 
connected to control computer 28 so as to enable both 
reading and writing actions with respect to memory chip 
40. 

[0033] In order to enable control computer 28 to iden- 
tify the particular replaceable part, it is preferred that 
blocks of serial numbers be preassigned to replaceable 
part types. Control computer 28 is pre-loaded with ap- 
propriate data that enables identification of the particular 
replaceable part, simply by reading the serial number 
stored in memory chip 40 carried by the replaceable 
part. 

[0034] During operation of the printer, control compu- 
ter 28 is periodically activated to cause outputs from 
sensors A-N to be recorded so as to enable use of the 
sensed data in rendering system adjustments. In this re- 
gard, data from plural memory chips are correlated so 
as to enable more accurate adjustments than hereto- 
fore. For example, as indicated above, fuser assemblies 
have determined the amount of silicone oil to apply to a 
media sheet in dependence upon the type of media 
sheet being fed. Prior art systems have employed a light 
sensor to detect the reflectivity of the media sheet in or- 
der to alter a silicone oil deposition rate. As the silicone 
oil is contained in a sponge-like media, the fuser assem- 
bly rollers are slowed to achieve a greater silicone oil 
deposition upon selected types of media sheets. Cur- 
rently, EP printers slow the fuser rollers by approximate- 
ly 50% when overhead transparencies are fused. This 
slow down roughly doubles the amount of silicone oil 
deposited. Through the use of this invention and de- 
tailed knowledge of past silicone oil usage - as derived 
from data stored in a memory chip 40, the temperature 
of the fuser rollers can be increased to increase the sil- 
icone oil release rate to obtain a desired color saturation 
level - without decreasing the roller speed. Thus, with 
precise knowledge of past silicone oil usage history, the 
temperature of fuser rollers can be altered by control 
computer 28 to allow the fuser system to operate at full 
speed while the silicone oil is being deposited at the 
higher temperature. 

[0035] In a similar manner, data can be stored in a 
memory chip 40 which enables more accurate control 
in response to developer module parameters. Presently, 
the only information stored by control computer 28 re- 
garding a color developer module is a sensor offset, a 
page count, and a humidity value. The sensor offset is 
used to control the toner-to-carrier ratio. Page count is 
used to also modify the toner-to-carrier ratio to compen- 
sate for aging of the developer's mechanical assemblies 
and aging of the carrier, per se. It will be recalled that 
the carrier is a magnetic material used to convey toner 
and helps develop proper electrostatic charges on the 
toner particles. 

[0036] Memory chip 40 will preferably store additional 
data regarding developer module parameters that affect 
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image production. Those parameters will include: devel- 
oper magnet strength; absolute distance between the 
developer sleeve and the photoconducting drum; devel- 
oper surface roughness and absolute magnet angle. 
Each of the aforesaid parameters directly affects devel- 
opment quality and will enable control computer 28, up- 
on determining the aforesaid stored parameters, to 
more accurately compensate for variations thereof. 
Similarly, a memory chip 40 associated with a drum 
would record a parameter defining the drums' photosen- 
sitivity (i.e. charge and discharge characteristics). Con- 
trol computer 28 will compensate for variations in that 
parameter by adjusting toner carrier ratio, laser power 
and bias settings for both the developer module and the 
drum photoconductor. 

[0037] Further, carrier particles employed with the 
toner exhibit a charge-to-mass ratio which is a measure 
of the carrier's ability to impart a charge to the toner. 
Such charge-to-mass ratio is recorded after manufac- 
ture and a low charge-to-mass ratio means that there is 
less control of the toner and that it is emplaced more 
easily on the drum. Such charge-to-mass ratio, as 
measured by the manufacturer, can be stored in a mem- 
ory chip 40 attached to each developer module. Upon 
initialization, a printer would adjust a number of settings 
in the printer to compensate for a charge-to-mass ratio 
which falls outside of an expected range (e.g., the toner- 
to-carrier ratio could be altered, the drum bias setting 
changed, the laser power setting or the developer bias 
setting altered etc.). 

[0038] Upon receiving updated sensor data and per- 
forming the necessary calculations, control computer 28 
causes revised usage and/or calibration data to be writ- 
ten to the respective memory chips 40 to update their 
memory states. Thus, if a replaceable part from a first 
printer is transferred to a second printer, control compu- 
ter 28 in the second printer is enabled to access the us- 
age and calibration data of the newly substituted re- 
placeable part and to accurately adjust its operating 
states in accordance therewith. 

InkJet Printer 

[0039] Referring now to Figs. 4 and 5, an ink jet print 
cartridge 60 includes an internal reservoir 62 for holding 
a supply of ink. A fluidic interconnect 64 enables a re- 
ceptacle 66 to receive ink from cartridge 60. A dia- 
phragm 68 also interconnects with an actuator in recep- 
tacle 66 (not shown) for pressurizing ink supply reservoir 
62. An electrical interconnect 70 makes connection with 
at least one contact land 72 on a circuit substrate 74. A 
serial memory chip 76 (Fig. 5) is positioned on circuit 
substrate 74 and is covered by an overcoat 78. Memory 
chip 76 enables input/output of data over a single ac- 
cess wire. Ink cartridge 60 includes keying features 80 
which mate with additional keying features on recepta- 
cle 66 to assure that ink cartridge 60 can only be inserted 
if it is the correct ink color, has an ink that is compatible 



with the printer system and is positioned in the proper 
orientation. Receptacle 66 is fluidically connected to an 
ink jet pen 82 via a conduit 84. Both ink jet pen 82 and 
receptacle 66 are electrically connected to a microproc- 
5 essor 86 which controls the operation of the ink jet print- 
er. 

[0040] As is known, the operation of ink jet pen 82 is 
controlled by microprocessor 86 in accordance with var- 
ious parameters derived from a printer driver. Among 
those parameters are default drop firing frequencies (i. 
e., high quality mode, draft mode); a parameter which 
determines the pulse width of a signal applied to indi- 
vidual heater resistors; a parameter for controlling an 
amount of pre-warm current to the print head to enable 
optimum and stable printhead temperature during print- 
ing operations; a parameter designating the number of 
drops to be ejected per pixel; service station parame- 
ters; print mode data (i.e., parameters enabling the print- 
er to achieve a specified print quality and print appear- 
ance; and an algorithm which enables the amount of ink 
used and remaining, to be determined. 
[0041] The pulse width parameter determines the 
thermal inkjet resistor firing energy, as the applied volt- 
age is usually kept constant. The parameter controlling 
prewarm current enables control of substrate tempera- 
ture and thus drop volume. By modulating the prewarm 
current, drop volume variations which cause a variation 
in print quality can be avoided. Print mode parameters 
control the geometry of the dot array. 
[0042] At least some of the above-noted parameters 
and procedures are, in addition to being present in the 
printer driver, stored on memory chip 76. At each com- 
mencement of a print job, microprocessor 86 interro- 
gates the contents of memory chip 76 and alters the 
stored parameters of the printer driver in accordance 
with the accessed data. Thereafter, the inkjet printer is 
enabled to operate in accordance with those parame- 
ters in the known manner. 

[0043] An important feature of this invention is that ink 
cartridge 60 is the most often replaced unit in an inkjet 
printer. Thus, if an alteration to parameters or modifica- 
tion of an algorithm, is required as a result of an engi- 
neering change to the printer, the revised parameters 
can be inserted into memory chip 76 upon manufacture 
of ink cartridge 60. When cartridge 60 is thereafter pur- 
chased by a user and inserted into the ink jet printer, all 
of the changed parameters are automatically made 
available to microprocessor 86 -- achieving an updating 
of the operation of the ink jet printer without requiring 
special efforts to distribute modified printer drivers. As 
a result, over a short period of time, all installed ink jet 
printers are updated to the most recent parameter and 
algorithm set, simply through the act of purchase of re- 
placement inkjet cartridges 60. 
[0044] Among the parameter data contained in mem- 
ory chip 76 may be the following: actual count of ink 
drops emitted from the cartridge; date code of the ink 
supply; date code of initial insertion of the ink cartridge; 
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system coefficients; ink type/color; cartridge size; print 
mode; temperature data and heater resistor parame- 
ters; age of the cartridge; drop count for the print head; 
a pumping algorithm; printer serial number; cartridge us- 
age information, etc. 5 
[0045] Such data enables microprocessor 86 to per- 
form a number of control functions within the ink jet print- 
er. For instance, microprocessor 86 calculates an esti- 
mate of remaining ink in cartridge 60 and compares the 
estimate against pre-recorded supply thresholds. If the 
ink is found to be less than 25% of full capacity, a mes- 
sage is provided to the user indicating that fact. Further, 
when a substantial portion of the last 25% of ink is con- 
sumed, microprocessor 86 can disable the ink jet printer 
(and to further enable the user to override the disable- 
ment), while simultaneously recording the fact of the 
override in memory chip 76. 

[0046] The data stored in memory chip 76 can further 
enable microprocessor 86 to determine that the proper 
ink type and color is installed; provide a warning to the 
user about a possible shelf life expiration and further 
provide the user with a warning against use of the ink. 
By coding the memory with an ink supply identifier, the 
printer can determine when the supply will run out of ink. 
Thus, the printer can begin attempting an out-of-ink de- 
termination at a strategic point of time - rather than run- 
ning the procedure continuously. 
With respect to out of ink detect, low ink warning, and 
printer feedback functions, before starting a print job, 
the printer will read the supply size (among other pa- 
rameters) from the ink cartridge. It will compare the read 
parameters with an estimate of the amount of ink con- 
sumed. The first time a cartridge is used (for a particular 
color), the printer will have to assume a conservative 
(large) value for the drop volume. Later, when the print- 
er/computer determines that the ink level is low, it will 
fire into a spittoon, detecting the thermal rise from a ther- 
mal sense resistor (TSR). The temperature will tend to 
spike up more when the ink supply is near empty. When 
the supply is actually empty, the printer uses that infor- 
mation to recalculate the drop volume. In this way, the 
printer "learns" and becomes more accurate at drop 
counting. A conservative way to use this information is 
to take an intermediate point between the value calcu- 
lated and the initial conservative drop volume value. 
Over time, the value used for drop counting will ap- 
proach the calculated value for all supplies used. In ad- 
dition, as drop volumes become better controlled and 
understood, the initial conservative drop volume esti- 
mate programmed into the memory can be updated. 
[0047] With respect to printer serial number and us- 
age information, the printer is enabled to update the data 
which records the type of usage (average print density, 
etc.) A mail-in program of used cartridges allows the 
manufacturer to gather marketing information about 
how the printers are being used. From this information, 
parameters on the chip can be further optimized. One 
way to store usage information is for the printer to store 



information on average print density and amount of ink 
consumed for each page printed. Other metrics, such 
as percent graphics and test can be stored. The printer/ 
driver then condenses the information and stores it as 
a series of numbers on the cartridge near the end of the 
supply life. 

[0048] With respect to storage of the dot placement 
correction algorithm on the cartridge, as more informa- 
tion regarding ink jet pen production is obtained, a more 
accurate method for correcting of dot placement errors 
can be derived. For example, in the scan direction, var- 
iations in the nozzle trajectories cause the dots to vary 
in placement. Such variations are known as SAD (scan 
axis directionality) errors. Such variations can be com- 
pensated by changing the timing of nozzle firing - a pa- 
rameter on the cartridge. 

[0049] The ink pump which actuates the cartridge 
may fail due to fatigue. Thus, by recording the number 
of cycles seen by the pump on the cartridge memory, 
such failure can be anticipated. If the pump is used too 
much, then the pumping is reduced or stopped in order 
to prevent an ink spill. Thus, the maximum throughput 
(ml of ink per minute) can be reduced to accommodate 
the reduction or elimination of pumping. Additionally, 
since pump life may improve over with improved man- 
ufacturing techniques, an estimate of pump life recorded 
in the cartridge memory can be updated. 
[0050] Since drop volume per impulse of a heater re- 
sistor is determined by an algorithm which is, in turn, 
dependent upon system parameters, the revised pa- 
rameters enable optimal calculation of drop volume. 
Since the parameters can be continuously updated dur- 
ing the life of the printer, as new ink cartridge are in- 
stalled, optimal print quality is achieved. Further, pulse 
widths, pulse warming energy, variations in the number 
of drops per pixel, etc. all may be altered and controlled 
in accordance with system improvements. 
[0051] Turning to Fig. 6, the logic diagram shown 
therein illustrates the interaction of the ink jet printer with 
the data stored on memory chip 76. At power up or when 
a print job starts (decision box 100), the system param- 
eters are read from ink cartridge memory chip 76 (box 
102). Those parameters are then used to update the 
printer driver default parameters (box 1 04) and the print- 
er then employs the default pulse width, pulse warming 
energy, firing frequency and multi-drop count to control 
print quality (box 106). 

[0052] As printing progresses, microprocessor 86 
employs the drop volume coefficients, drop count and 
temperature measurements to estimate ink usage. Pe- 
riodically, the ink usage quantity in memory chip 76 is 
updated (box 108) and if the ink supply is found to be 
too low (decision box 110), a warning message is pro- 
vided to the user or, in the alternative, the print job may 
be thereafter disabled - subject to override (box 112). 
Upon completion of the print job (decision box 114), re- 
vised parameters are written back to memory chip 76 in 
readiness for the next operation of the ink jet printer (box 
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116). 

[0053] Fig. 7 illustrates further details of the proce- 
dure employed by the printer with respect to ink usage 
parameters derived from the ink cartridge. 
[0054] It should be understood that the foregoing de- 
scription is only illustrative of the invention. Various al- 
ternatives and modifications can be devised by those 
skilled in the art without departing from the invention. 
Accordingly, the present invention is defined by the ap- 
pended claims. 



Claims 



Claims for the following Contracting States : DE, FR, 
GB: 

1. A replaceable ink cartridge (60) for an ink jet print 
head (82) of an ink jet printer, the ink jet printer being 
controlled by processor means (86) and including a 
receptacle (66) for receiving said ink cartridge (60), 
said receptacle (66) including first connector means 
(70) coupled to said processor means (86); said ink 
cartridge (60) comprising: 

an ink reservoir (62) for holding a supply of ink; 
second connector means (76) for mating with 
said first connector means (70) upon insertion 
of said ink cartridge (60) into said receptacle 
(66); 

fluid coupling means (64, 84) for connecting the 
ink reservoir (62) to said ink jet print head (82) 
upon insertion of said ink cartridge (60) into 
said receptacle (66); and 
a serial access memory (40) connected to said 
second connector means (76) and including 
only a single data input/output wire (42), said 
memory (40) thereby being made accessible to 
said processor means (86), said serial access 
memory (40) storing data at least indicative of 
usage of ink in said ink reservoir (62), the mem- 
ory content being maintained when the replace- 
able ink cartridge is removed from the printer. 

2. A replaceable ink cartridge ink cartridge (60) ac- 
cording to claim 1 , wherein said serial access mem- 
ory (40) includes parameter data for controlling said 
ink jet printer. 

3. A replaceable ink cartridge (60) according to claim 
2, wherein said parameter data, upon being ac- 
cessed by said processor means (86), enables said 
processor means (86) to combine said parameter 
data with other data so as to enable the generation 
of control signals for said ink jet printer and ink jet 
printhead (82). 



4. A replaceable ink cartridge (60) according to any 
preceding claim, wherein said serial access mem- 
ory (40) stores a serial number indicative of said ink 
cartridge (60), said processor means (86) including 
s stored data which enables identification of said ink 
cartridge (60) upon a reading of said serial number 
from said serial access memory (40) and a compar- 
ison thereof with said stored data. 

10 5. A replaceable ink cartridge (60) according to any 
preceding claim, wherein said serial access mem- 
ory (40) is coupled to said second connector means 
(76) by said single wire. 

15 6. A replaceable ink cartridge (60) according to any 
preceding claim, in combination with said ink jet 
printer. 



20 Claims for the following Contracting State : IT 

1 . A replaceable part (60) for an apparatus for making 
marks on media sheets, which apparatus is adapted 
to receive such a replaceable part that is subject to 

25 wear or includes a consumable that is employed 
during operation of said apparatus, said apparatus 
including processor means (86) for controlling said 
apparatus, a receptacle (66) for receiving a replace- 
able part (60) and first connector means (70) asso- 

30 ciated with said one receptacle (66) and coupled to 
said processor means (86), said replaceable part 
(60) comprising: 

a second connector means (76) that mates with 
35 said first connector means (70); and 

a serial access memory (40) that is connected 
to said second connector means (76) by a sin- 
gle data input/output wire (42), said serial ac- 
cess memory (42) storing data at least indica- 
te tive of usage of said replaceable part (60), said 
processor means (86) being adapted to both 
read and write data from and to said serial ac- 
cess memory (40), the memory content being 
maintained when the replaceable part (60) is 
45 removed from the apparatus. 

2. A replaceable part (60) according to claim 1 , where- 
in said serial access memory (40) further stores cal- 
ibration data for said apparatus, said processor 

50 means (86) being controlled to access said calibra- 
tion data and to combine said calibration data with 
other data so as to enable the generation of control 
signals for said apparatus. 

55 3. A replaceable part (60) according to claim 1 or claim 
2, wherein said serial access memory (40) stores a 
serial number indicative of said replaceable part 
(60), thereby enabling said processor means (86) 
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including stored data to effect identification of said 
replaceable part (60) upon reading of said serial 
number from said serial access memory (40) and a 
comparison thereof with said stored data. 

5 

A replaceable (60) according to any preceding 
claim, wherein said serial access memory (40) is 
coupled to a fuser assembly and includes data re- 
garding past usage history of an incorporated sili- 
cone oil supply, thereby enabling a said processor 10 
means (86) responding to said data regarding past 
usage history to modify a temperature of said fuser 
assembly upon determination that a transparency 
media sheet is to pass in contact therewith. 

15 

A replaceable part (60) according to any one of 
claims 1 to 3, wherein said serial access memory 
(40) is coupled to a developer module and stores a 
parameter defining a charge-to-mass ratio of toner 
carrier contained within said developer module, 20 
thereby enabling a said processor means (86) em- 
ploying said parameter to modify a setting in said 
apparatus to compensate for said charge-to-mass 
ratio parameter. 

25 

A replaceable part (60) according to any one of 
claims 1 to 3, wherein said serial access memory 
(40) is coupled to a developer module and stores 
parameters defining a developer magnet strength 
and a distance between a surface of said developer 30 
module and a photoconducting drum, thereby ena- 
bling a said processor means (86) employing said 
parameters to enable adjustment of further param- 
eters within said apparatus in response to the 
stored parameters. 35 

A replaceable part (60) as claimed in any one of 
claims 1 to 3, wherein said apparatus is in the form 
of an ink jet printer which includes, as said replace- 
able part a consumable that is employed during op- *o 
eration of the apparatus in the form of a replaceable 
ink cartridge (60). 

A replaceable part (60) as claimed in claim 7 for an 
ink jet print head (82) in an ink jet printer, wherein 45 
said processor means (86) is arranged for control- 
ling said ink jet printer, said ink cartridge (60) com- 
prising: 

an ink reservoir (62) for holding a supply of ink; so 
and wherein said second connector means (76) 
is arranged for mating with said first connector 
means (70) upon insertion of said ink cartridge 
(60) into said receptacle (66); and 
fluid coupling means (64, 84) for connecting the ss 
ink reservoir (62) to said ink jet print head (82) 
upon insertion of said ink cartridge (60) into 
said receptacle (66); 



said serial access memory (40) storing data at 
least indicative of usage of ink in said ink res- 
ervoir (62). 

9. A replaceable part (60) according to claim 8, where- 
in said serial access memory (40) includes param- 
eter data for controlling said ink jet printer. 

1 0. A replaceable part (60) according to claim 9, where- 
in said parameter data, upon being accessed by 
said processor means (86), enables said processor 
means (86) to combine said revised parameter data 
with other data so as to enable the generation of 
control signals for said ink jetprinterandinkjet print- 
head (82). 

11. A replaceable part (60) according to any one of 
claims 8 to 10, in combination with said ink jet print- 
er. 



Patentanspruche 



PatentansprUchefUrfolgende Vertragsstaaten : DE, 
FR, GB 

1. Eine austauschbare Tintenkassette (60) fur einen 
Tintenstrahldruckkopf (82) eines Tintenstrahldruk- 
kers, wobei derTintenstrahldruckerdurch eine Pro- 
zessoreinrichtung (86) gesteuertwird und eine Auf- 
nahmeeinrichtung (66) zum Aufnehmen der Tinten- 
kassette (60) umfaBt, wobei die Aufnahmeeinrich- 
tung (66) eine erste Verbindereinrichtung (70) um- 
fa3t, die mit der Prozessoreinrichtung (86) gekop- 
pelt ist, wobei die Tintenkassette (60) folgende 
Merkmale aufweist: 

ein Tinten reservoir (62) zum Halten eines Tin- 
tenvorrats; 

eine zweite Verbindereinrichtung (76) zum Zu- 
sammenpassen mit der ersten Verbinderein- 
richtung (70) auf eine Einfugung der Tintenkas- 
sette (60) in die Aufnahmeeinrichtung (66) hin; 

eine Fluidkopplungseinrichtung (64, 84) zum 
Verbinden des Tintenreservoirs (62) mit dem 
Tintenstrahldruckkopf (82) auf eine Einfugung 
der Tintenkassette (60) in die Aufnahmeein- 
richtung (66) hin; und 

einen Speicher (40) mit seriellem Zugriff, der 
mit der zweiten Verbindereinrichtung (76) ver- 
bunden ist und nur einen einzelnen Datenein- 
gangs/Ausgangs-Draht (42) umfaGt, wobei der 
Speicher (40) dadurch fur die Prozessorein- 
richtung (86) zuganglich gemacht wird, wobei 
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der Speicher (40) mit seriellem Zugriff Daten 
speichert, die zumindest den Verbrauch der 
Tinte in dem Tinten reservoir (62) anzeigen, und 
wobei der Speicherinhalt auf rechterhalten wird, 
wenn die austauschbare Tinten kassette aus 5 
dem Drukker entfernt wird. 

2. Eine austauschbare Tinten kassette (60) gemaB 
Anspruch 1 , bei der der Speicher (40) mit seriellem 
Zugriff Parameterdaten zum Steuem des Tinten- m> 
strahldruckers umfaBt. 

3. Eine austauschbare Tinten kassette (60) gemaB 
Anspruch 2, bei der es die Parameterdaten darauf- 
hin, daf3 auf sie durch die Prozessoreinrichtung (86) 
zugegriffen wird, ermoglichen, daB die Prozessor- 
einrichtung (86) die Parameterdaten mit anderen 
Daten kombiniert, urn die Erzeugung von Steue- 
rungssignalen fur den Tlntenstrahldrucker und den 
Tintenstrahidruckkopf (82) zu ermoglichen. 

4. Eine austauschbare Tinten kassette (60) gemaB ei- 
nem der vorhergehenden Anspruche, bei der der 
Speicher (40) mit seriellem Zugriff eine Seriennum- 
mer speichert, die die Tintenkassette (60) anzeigt, 
wobei die Prozessoreinrichtung (86) gespeicherte 
Daten umfaBt, die eine Identifizierung der Tinten- 
kassette (60) auf ein Lesen der Seriennummer von 
dem Speicher (40) mit seriellem Zugriff und einen 
Vergleich derselben mit den gespeicherten Daten 
hin ermoglicht. 

5. Eine austauschbare Tintenkassette (60) gemaB ei- 
nem der vorhergehenden Anspruche, bei der der 
Speicher (40) mit seriellem Zugriff mit der zweiten 
Verbindereinrichtung (76) durch den einzelnen 
Draht gekoppett ist. 

6. Eine austauschbare Tintenkassette (60) gemaB ei- 
nem der vorhergehenden Anspruche in Kombinati- 
on mit dem Tintenstrahldrucker. 



peit ist, wobei das austauschbare Teil (60) folgende 
Merkmale aufweist: 

eine zweite Verbindereinrichtung (76), die mit 
der ersten Verbindereinrichtung (70) zusam- 
menpaBt; und 

einen Speicher (40) mit seriellem Zugriff, der 
mit der zweiten Verbindereinrichtung (76) 
durch einen einzelnen Dateneingangs/Aus- 
gangs-Draht (42) verbunden ist, 



wobei der Speicher (40) mit seriellem Zugriff Daten 
speichert, die zumindest den Verbrauch des aus- 
15 tauschbaren Teils (60) anzeigen, wobei die Prozes- 
soreinrichtung (86) angepaBt ist, um Daten sowohl 
von dem Speicher (40) mit seriellem Zugriff zu lesen 
als auch an denselben zu schreiben, wobei der 
Speicherinhatt aufrechterhalten wird, wenn das 
20 austauschbare Teil (60) aus der Vorrichtung ent- 
fernt wird. 

2. Ein austauschbares Teil (60) gemaB Anspruch 1, 
bei dem der Speicher (40) mit seriellem Zugriff fer- 

25 ner Kalibrierungsdaten fur die Vorrichtung spei- 
chert, wobei die Prozessoreinrichtung (86) gesteu- 
ert wird, um auf die Kalibrierungsdaten zuzugreifen 
und die Kalibrierungsdaten mit anderen Daten zu 
kombinieren, um die Erzeugung von Steuersigna- 
30 len fur die Vorrichtung zu ermoglichen. 

3. Ein austauschbares Teil (60) gemaB Anspruch 1 
oder 2, bei dem der Speicher (40) mit seriellem Zu- 
griff eine Seriennummer speichert, die das aus- 

35 tauschbare Teil (60) anzeigt, wodurch es ermoglicht 
wird, daft die Prozessoreinrichtung (86), die gespei- 
cherte Daten umfaBt, eine Identifizierung des aus- 
tauschbaren Teils (60) auf ein Lesen der Serien- 
nummer von dem Speicher (40) mit seriellem Zugriff 
40 und einen Vergleich derselben mit den gespeicher- 
ten Daten hin bewirkt. 



Patentanspruche f ur folgenden Vertragsstaat : IT 

1. Ein austauschbares Teil (60) fur eine Vorrichtung 
zum Erzeugen von Markierungen auf Medienblat- 
tern, wobei die Vorrichtung angepaBt ist, um ein 
derartiges austauschbares Teil aufzunehmen, das 
einer Abnutzung ausgesetzt ist oder einen Ver- 
brauchsartikel umfaBt, der wahrend eines Betriebs 
der Vorrichtung verbraucht wird, wobei die Vorrich- 
tung eine Prozessoreinrichtung (86) zum Steuern 
der Vorrichtung, eine Aufnahmeeinrichtung (66) 
zum Aufnehmen eines austauschbaren Teils (60) 
und eine erste Verbindereinrichtung (70) umfaBt, 
die der einen Aufnahmeeinrichtung (66) zugeord- 
net ist und mit der Prozessoreinrichtung (86) gekop- 



4. Ein austauschbares Teil (60) gemaB einem der vor- 
hergehenden Anspruche, bei dem der Speicher 

45 (40) mit seriellem Zugriff mit einer Fixierungsanord- 
nung gekoppelt ist und Daten hinsichtlich einer fru- 
heren Verbrauchshistorie eines eingebauten Sili- 
konolvorrats umfaBt, wodurch es ermoglicht wird, 
daB die Prozessoreinrichtung (86), die auf die Da- 

50 ten hinsichtlich derfruheren Verbrauchshistorie an- 
spricht, eine Temperatur der Fixierungsanordnung 
auf eine Bestimmung hin modifiziert, daB ein Trans- 
parenz-Medienblatt in Kontakt mit demselben 
durchlaufen soil. 

55 

5. Ein austauschbares Teil (60) gemaB einem der An- 
spruche 1 bis 3, bei dem der Speicher (40) mit se- 
riellem Zugriff mit einem Entwicklermodul gekoppelt 
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ist und einen Parameter speichert, der ein Verhalt- 
nis Ladung zu Masse des Tonertragers definiert, 
der in dem Entwicklermodul enthalten ist, wodurch 10. 
es ermoglicht wird, daB die Prozessoreinrichtung 
(86) unter Verwendung des Parameters eine Ein- 5 
stellung in der Vorrichtung modifiziert, um den Pa- 
rameter des Verhaltnisses Ladung zu Masse aus- 
zugleichen. 



Ein austauschbares Teil (60) gemaB einem der An- 10 
spruche 1 bis 3, bei dem der Speicher (40) mit se- 
riellem Zugriff mit einem Entwicklermodul gekoppelt 1 1 . 
ist und Parameter speichert, die eine Entwicklerma- 
gnetstarke und einen Abstand zwischen einer 
Oberflache des Entwicklerrnoduls und einer Photo- 15 
ieitertrommel definieren, wodurch es ermoglicht 
wird, daB die Prozessoreinrichtung (86) unter Ver- Revendications 
wendung der Parameter eine Einstellung weiterer 
Parameter in der Vorrichtung ansprechend auf die 
gespeicherten Parameter ermoglicht. 



kers umfaBt. 

Ein austauschbares Teil (60) gemaB Anspruch 9, 
bei dem die Parameterdaten es daraufhin, daB auf 
dieselben durch die Prozessoreinrichtung (86) zu- 
gegriffen wird, ermoglichen, daB die Prozessorein- 
richtung (86) die uberpruften Parameterdaten mit 
anderen Daten kombiniert, um die Erzeugung von 
Steuersignalen fur den Tlntenstrahldrucker und den 
Tintenstrahldruckkopf (82) zu ermoglichen. 

Ein austauschbares Teil (60) gemaB einem der An- 
spruche 8 bis 10 in Kombination mit dem Tinten- 
strahidrucker. 



7. Ein austauschbares Teil (60) gemaB einem der An- 

spruche 1 bis 3, bei dem die Vorrichtung in der Form 1 . 
eines Tintenstrahidruckers vorliegt, der als das aus- 
tauschbare Teil einen Verbrauchsartikel, der wan- 25 
rend eines Betriebs der Vorrichtung verbraucht 
wird, in der Form einer austauschbaren Tintenkas- 
sette (60) umfaBt. 



20 Revendications pour les Etats contractants 
suivants : DE, FR, GB 



8. Ein austauschbares Teil (60) gemaB Anspruch 7 fur 
einen Tintenstrahldruckkopf (82) in einem Tlnten- 
strahldrucker, bei dem die Prozessoreinrichtung 
(86) zum Steuern des Tintenstrahidruckers ange- 
ordnet ist, wobei die Tintenkassette (60) folgende 
Merkmale aufweist: 

ein Tintenreservoir (62) zum Halten eines Tin- 
tenvorrats, 

und wobei die zweite Verbindereinrichtung (76) 
angeordent ist, um mit der ersten Verbinderein- 
richtung (70) auf eine Einfugung der Tintenkas- 
sette (60) in die Aufnahmeeinrichtung (66) hin 
zusammenzupassen; und 

eine Fluidkopplungseinrichtung (64, 84) zum 
Verbinden des Tinten reservoirs (62) mit dem 
Tintenstrahldruckkopf (82) auf eine Einfugung 
der Tintenkassette (60) in die Aufnahmeein- 
richtung (66) hin, 

wobei der Speicher (40) mit seriellem Zugriff Daten 
speichert, die zumindest den Verbrauch von Tlnte 
in dem Tintenreservoir (62) anzeigen. 

9. Ein austauschbares Teil (60) gemaB Anspruch 8, 
bei dem der Speicher (40) mit seriellem Zugriff Pa- 
rameterdaten zum Steuern des Tintenstrahldruk- 
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Cartouche d'encre de rechange (60) pour une tete 
d'impression a jet d'encre (82) d'une imprimante a 
jet d'encre, rimprimante a jet d'encre 6tant com- 
manded par des moyens de processeur (86) et 
comprenant un logement (66) pour recevoir ladite 
cartouche d'encre (60), ledit logement (66) compre- 
nant des premiers moyens de connecteur (70) cou- 
ples auxdits moyens de processeur (86) ; ladite car- 
touche d'encre (60) comprenant : 

un reservoir d'encre (62) pour maintenir une ali- 
mentation d'encre ; 

des seconds moyens de connecteur (76) pour 
raccorder avec lesdits premiers moyens de 
connecteur (70) en insurant ladite cartouche 
d'encre (60) dans ledit logement (66) ; 
des moyens de couplage de fluide (64, 84) pour 
relier le r6servoir d'encre (62) a ladite tete d'im- 
pression a jet d'encre (82) en inserant ladite 
cartouche d'encre (60) dans ledit logemenL 
(66) ; et 

une memoire a acces sequentiel (40) reliee 
auxdits seconds moyens de connecteur (76) et 
ne comprenant qu'un cable unique d'entree/ 
sortie de donneds (42), ladite memoire (40) 
etant de ce fait accessible auxdits moyens de 
processeur (86), ladite memoire a acces se- 
quentiel (40) memorisant les donnees au moins 
indicatives d'usage de I'encre dans ledit reser- 
voir d'encre (62), ie contenu de la memoire 
etant maintenu lorsque la cartouche d'encre de 
rechange est retired de rimprimante. 

Cartouche d'encre de rechange (60) selon la reven- 
dication 1 , dans laquelle ladite memoire a acces se- 
quentiel (40) comprend des donnees de parametre 
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pour commander ladite imprimante a jet d'encre, 

3. Cartouche d'encre de rechange (60) selon la reven- 
dication 2, dans laquelle ies donnees de parametre, 
sur acces par lesdits moyens de processeur (86) 
permet auxdits moyens de processeur (86) d'asso- 
cier lesdites donnees de parametre avec Ies autres 
donnees afin de permettre la generation de signaux 
de commande pour ladite imprimante a jet d'encre 
et la tete d'impression a jet d'encre (82). 

4. Cartouche d'encre de rechange (60) selon Tune 
quelconque des revendications precedentes, dans 
laquelle ladite memoire a acces sequentiel (40) me- 
morise un numero de serie indicatif de ladite car- 
touche d'encre (60), lesdits moyens de processeur 
(86) comprenantdes donnees meYnorisees qui per- 
mettent I'identification de ladite cartouche d'encre 
(60) sur lecture dudit numero de serie a partir de 
ladite memoire a acces s6quentiel (40), et une com- 
paraison de celui-ci avec lesdites donnees memo- 
risees. 

5. Cartouche d'encre de rechanqe (60) selon Tune 
quelconque des revendications precedentes, dans 
laquelle ladite memoire a acces sequentiel (40) est 
couplee auxdits seconds moyens de connecteur 
(76) par ledit cable unique. 

6. Cartouche d'encre de rechange (60) selon Tune 
quelconque des revendications precedentes, en 
combinaison avec ladite imprimante a jet d'encre. 



Revendications pour I'Etat contractant suivant : IT 

1 . Piece de rechange (60) pour un appareil pour faire 
des marques sur des feuiiies de support, dont I'ap- 
pareil est adapte pour recevoir une telle piece de 
rechange qui est soumise a I'usure ou comprend un 
consommable qui est utilise pendant le fonctionne- 
ment dudit appareil, ledit appareil comprenant des 
moyens de processeur (86) pour commander ledit 
appareil, un logement (66) pour recevoir une piece 
de rechange (60) et des premiers moyens de con- 
necteur (70) associes avec ledit un logement (66) 
et couples auxdits moyens de processeur (86), la- 
dite piece de rechange (60) comprenant : 

des seconds moyens de connecteur (76) qui se 
raccordent avec lesdits premiers moyens de 
connecteur (70) ; et 

une memoire a acces sequentiel (40) qui est 
reliee auxdits seconds moyens de connecteur 
(76) par un cable unique d'entree/sortie de don- 
nees (42), ladite memoire a acces sequentiel 
(40) memorisant Ies donnees au moins indica- 
tives d'usage de ladite piece de rechange (60), 



lesdits moyens de processeur (86) etant adap- 
tes a la fois pour lire et ecrire des donnees de 
et vers la memoire a acces sequentiel (40), le 
contenu de la memoire etant maintenu lorsque 
s la piece de rechange (60) est retiree de I'appa- 

reil. 

2. Piece de rechange (60) selon la revendication 1, 
dans laquelle la memoire d'acces sequentiel (40) 

10 memorise en outre Ies donnees de calibration dudit 
appareil, lesdits moyens de processeur (86) etant 
commandes pour acc6der auxdites donnees de ca- 
libration et pour associer lesdites donnees de cali- 
bration avec Ies autres donnees afin de permettre 

is la generation de signaux de commande pour ledit 
appareil. 

3. Piece de rechange (60) selon la revendication 1 ou 
la revendication 2, dans laquelle la memoire a ac- 

20 ces sequentiel (40) memorise un numero de s6rie 
indicatif de ladite piece de rechange (60), permet- 
tant ainsi auxdits moyens de processeur (86) com- 
prenant des donnees memorisees d'effectuer 
['identification de ladite piece de rechange (60) sur 

25 lecture dudit numero de serie a partir de la m6moire 
a acces s6quentiel (40) et une comparaison de ce- 
lui-ci avec Ies donnees memorisees. 

4. Piece de rechange (60) selon Tune quelconque des 
30 revendications precedentes, dans laquelle ladite 

memoire a acces sequentiel (40) est coupl6e a un 
ensemble de dispositif de fusion et comprend des 
donn6es concernant un historique d'usage ant6- 
rieurd'une alimentation d'huile de silicone incorpo- 

35 ree, permettant de ce fait auxdits moyens de pro- 
cesseur (86) repondant auxdites donnees concer- 
nant I'historique d'usage ant6rieur de modifier une 
temperature dudit ensemble de dispositif de fusion 
en determinant qu'une feuille de support par trans- 

40 parence doit passer en contact avec celui-ci. 

5. Piece de rechange (60) selon I'une quelconque des 
revendications 1 a 3, dans laquelle ladite memoire 
d'acces sequentiel (40) est couplee a un module de 

45 revelateur et memorise un parametre definissant un 
rapport charge - masse d'un chariot de toner con- 
tenu a I'interieur dudit module de revelateur, per- 
mettant de ce fait auxdits moyens de processeur 
(86) utilisant ledit parametre de modifier un reglage 

50 dans ledit appareil pour remplacer ledit parametre 
de rapport charge - masse. 

6. Piece de rechange (60) selon I'une quelconque des 
revendications 1 a 3, dans laquelle ladite memoire 

55 d'acces sequentiel (40) est couplee a un module de 
revelateur et memorise Ies parametres definissant 
une resistance magnetique de revelateur et une 
distance entre une surface dudit module de revela- 
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teur et un tambour photoconducteur, permettant de 
ce fait auxdlts moyens de processeur (86) utilisant 
lesdits parametres de permettre le reglage des pa- 
rametres supplementaires a I'interieur dudit appa- 
reil en reponse auxdits parametres memorises. 5 

7. Piece de rechange (60) selon Tune quelconque des 
revendications 1 a 3, dans laquelle (edit appareii a 
la forme d'une imprimante a jet d'encre qui com- 
prend, comme ladite piece de rechange un consom- io 
mable qui est utilise pendant le fonctionnement de 
I'appareil sous la forme d'une cartouche d'encre de 
rechange (60). 

8. Piece de rechange (60) selon la revendication 7 '5 
pour une tete d'impression a jet d'encre (82) dans 
une imprimante a jet d'encre, dans laquelle lesdits 
moyens de processeur (86) sont disposes pour 
commander ladite imprimante a jet d'encre, ladite 
cartouche d'encre (60) comprenant : 20 

un reservoir d'encre (62) pour maintenir une ali- 
mentation d'encre ; 

et dans laquelle lesdits seconds moyens de 
connecteur (76) sont disposes pour se raccor- 25 
der avec lesdits premiers moyens de connec- 
teur (70) en inserant ladite cartouche d'encre 
(60) dans ledit logement (66) ; et 
des moyens de couplage de f luide (64, 84) pour 
relier le reservoir d'encre (62) a ladite tete d'im- 30 
pression a jet d'encre (82) en inserant ladite 
cartouche d'encre (60) dans ledit logement 
(66); 

ladite memoire a acces sequentiel (40) m6mo- 
risant les donnees au moins indicatives d'usa- 35 
ge de I'encre dans ledit reservoir d'encre (62). 

9. Piece de rechange (60) selon la revendication 8, 
dans laquelle ladite memoire a acces sequentiel 
(40) comprend des donnees de parametre pour *o 
commander ladite imprimante a jet d'encre. 

10. Piece de rechange (60) selon la revendication 9, 
dans laquelle lesdites donnees de parametre, sur 
acces par lesdits moyens de processeur (86) per- 4s 
mettent auxdits moyens de processeur (86) d'asso- 
cier lesdites donnees de parametre revisees avec 

les autres donnees afin de permettre la generation 
de signaux de commande pour ladite imprimante a 
jet d'encre et la tete d'impression a jet d'encre (82). so 

1 1 . Piece de rechange (60) selon I'une quelconque des 
revendications 8 a 10, en combinaison avec ladite 
imprimante a jet d'encre. 

55 
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